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Summary 

Arsenic is an element spreading in the environmental, water and food could 

contain contaminantby Arsenic,and it is considerednational environmental 

health problem.Arsenic use in making the pesticides. Also, the arsenic 

present mixed with the coal in mining.The nephrotoxicity,The cardiovascular 

abnormalities, neurotoxicity,and diabetes mellitus, will occur when the body 

exposed to arsenic exposure. Furthermore,arsenic exposure couldaffectthe 

liver tissue and its function and causeshepatotoxicity. The present study 

shows mechanisms and pathogenesis of arsenictoxicity. 
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CHAPTER ONE 

INTRODUCTION 



 

1-Introduction: 

Arsenic is element dispensed in the environment in land, water and air 

(1).Arsenicenters the food chain by fertilizers, pesticides, rivers, rain, 

groundwater, and wastes discharge (2).Chronic Arsenicexposure has 

arelationship with cancer of the lungs, liver, and bladder, also causes impair in 

the renal and nervous tissues (3).It causes a great problem in the environment 

through by wide distribution in nature. It causes anexcess in the produce of 

H2O2 which causes oxidative stress (4),and cause damage to all types of 

molecules such as proteins, lipids, and nucleic acids(5)Arsenic affects the 

mitochondrial enzymes, inhipition the cellular respiration, and causes cellular 

toxicity. It can also substitute phosphate intermediates, which could 

theoretically slow down the rate of metabolism and interrupt the production 

of energy. (6)(7) Observed a positive correlation between arsenic 

concentration and lipid peroxidation levels in liver, kidney, and heart. 

Overproduction or an ineffective elimination of ROS may induce oxidative 

stress.Many Studies document that arsenic generates ROS are constantly 

produced in the brain in vivo(8),and it is induced pathological changes through 

oxidative DNA damage in the brain tissues in vivo and that cerebral and 

cerebellar cortex neurons seem to be the major targets of arsenic neurotoxicity.  

The present study aimed to assess the effects of inorganic arsenic onsome organ 

in white rats. 
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CHAPTER TWO 

REVIEW OF 

LITERATURES 
 



 

2-Literature Review: 

  

    The heavy metals Exposure is a common problem overworld; this problem 

occurs in the drinking of contaminated air, water,and food. The arsenic is 

organic, inorganic element distributed innature(9). 

1-2- History:  

Arsenic used as a homicidal agentalso is used in some consumer products 

chemotherapeutic agent and pesticide.Late 18th century,the arsenic toxicity 

documented in Fowler’s solutions, which was discovered in 1786.The 

potassium arsenite (1%) was used in the treatment of many diseases, such as 

malaria, asthma,syphilis, eczema, psoriasis,andchorea(11). Also, the Arsenic 

used in thetreatment of cancer, skin disease and breast cancer (12). In the 1950s 

arsenic use in organic pesticides where it began and continued into nowadays. 

2-2-Physical properties: 

   Arsenic trichlorideor sometimes is called arsenous chloride. Arsenic 

trichloride iscolourless oils, sometimes take yellowcolour(13). It is 

causedirritating to the eyes, mucous membrane andskin. Arsenic trichloride is 

very toxicif it takes by ingestion and inhalation (14). 

2-3- Chemical properties: 

    If Arsenic(III) oxide mixed with hydrochloric acid will result in Arsenic 

trichloride, it is preparation methods then submitted to the distillation. It 

appearslike many of forms:  

1- Yellow (molecular non-metallic). 

2- Several black and grey forms (metalloids) are a few that are seen(15). 
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 2-4- toxicity: 

2-4-1- Mechanism of toxicity: 

Arsenic exists in the environment as pentavalent (As5+, arsenate) and trivalent 

(As3+, arsenite) forms(16).The arsenic is stored in many of organs such as 

kidney, heart,and kidney. Also, some studies documented arsenicin little 

amount nervous and muscletissue(17). The arsenic accumulated in tissues and 

associated with some diseases such as neurotoxicity, cardiac dysfunction, 

diabetes,and cancer. Arsenic can inhibitmore than 200 enzymes like DNA 

synthesis and cellular energy enzymes etc. (18). Arsenic compounds targeted 

enzymesin the mitochondria and causes impaired tissue respiration. resulting in 

the changes in enzymes pathway (19). Also, this supported by the fact that 

arsenic intoxication alters the activities of enzymes involved in cellular glucose 

uptake, gluconeogenesis, fatty acid oxidation and production of glutathione 

(20). 

2-4-2-Physiological effect: 

There are physiological effects of arsenic are complicated. Arsenic 

toxicitycauses negative health effects, cancer and some other diseases in 

people(21).The poisoning by acute arsenic is causedabdominal pain, 

vomiting,andnausea(22). While arsenite contaminated water and accumulate in 

the tissues through drinking of water and leading to several diseases such as 

diabetes, ischemic heart diseases, hypertension, atherosclerosis,nephrotoxicity,  

hepatotoxicity, and cancer of the lung, bladder and skin (23). 
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2-4-3- Pathological effect: 

Humans and animals could expose to contaminated soil, food, water, air by 

arsenic (24,25). Cancer could occur and general severe diseasesassociated with 

CNS, kidney, liver and diabetes diseases (26)(27,28). Recently, some of 

theepidemiological studies in animal and human indicated an association 

between arsenic exposure and diseases [29-30]. [31,32] have indicated some 

tissues changedsuch ashepatic and heart by sodium arsenite. 

SodiumarseniteExposure showed degeneration and separation of muscle 

bundles and myocardiumhaemorrhages. The tissues of the lung after arsenic 

exposure showed anabnormal alveoli spaces and with abnormal alveoli cell 

[33]. Also, high concentrations Deposition of arsenic in thetissue of the hair, 

nails, kidney, and liver[28]. Furthermore, some epidemiological studies showed 

anassociation between kidney and liver diseases and arsenic exposure [28].  

 

2-4-3-1- Pathological effect on liver: 

Because of its unique metabolic functions and related to the gastrointestinal 

tract, theliver is an important target of toxicity to xenobiotics. Many types of 

research demonstrate That histopathological examination of liver sections after 

24 hr of arsenic exposure show ballooning degeneration, necrosis in hepatic 

parenchyma with mild to moderate fatty change and lymphocytic infiltrate in 

the liver. (34) Also observed mild to moderate sinusoidal dilation characterized 

by widening of hepatic capillaries which may include the whole lobule or 

mostly in the central, periportal, or medial area, (35) showed moderate 

degeneration and. Besides that, there is infiltration of inflammatory cells(Fig2). 

The necrotic changes occurred as arsenic cause hepatocellular damage by 

producing increased reactive oxygen species which eventually disrupts the 

membrane system (36) 
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2-4-3-2- Pathological effect on kidneys: 

The kidneys are the target organ due to its involvement in 

vivo biotransformation and elimination. Very few clinical cases of toxicity are 

reported in humans. Most clinical cases of toxicosis are reported in animals, 

especially cattle and dogs, by accidental exposure, but all species of domestic 

animals can be affected (37). 

Histological alterations in kidney were observed in rats exposed to arsenic; the 

kidney showed changes in proximal tubular cells characterizedby swollen of 

tubular cells (38)(Fig 4). Also (39) estimated the oxidative DNA damage and 

pathologic changes in kidney tissue of mice treated with As2O3. 

Histopathological lesions recorded as cell swelling, tubular dilatation, 

lymphocytic infiltrations, loss of cell to cell contacts and loss of brush border in 

the epitheliums of proximal convoluted tubules. 

2-4-3-3- Pathological effect on Brain: 

Arsenic is a toxic heavy element and causes severe neurotoxic effects. Arsenic 

can accumulate in the brain and causes nervous diseases. Also, the arsenic is 

associated with thegeneration of the reactive oxygen species. Wherever, the 

mitochondria areimportant to thetarget of arsenic toxicity. 

(40)Reportedarsenicaccumulates in thebrain (41). Moreover, exposure 

tocadmium and arsenic causes impairs thedevelopment of the myelin and axon 

in rat brain [42]. The arsenic exposuredevelops neurotoxicity and causes 

disorder in behaviour[43].Also,it causes alterations in dopaminergic in rats [44]. 

Despite the line of reports on arsenic mediated brain disorders, none has 

evaluated the histological changes in thebrain by arsenic. In the current report, 

we have found edema, intracellular space, as well as anedematous change in 

arsenic-exposed 

Chronic arsenic exposure increase of oxidative stress in therat'sbrain [45]. 

Therefore, we can assume that oxidative stress that caused by arsenic have 

agreat role in rat brain (Fig 5&6). 
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Figure2:Histopathological section of liver treated with arsenic show necrosis and 

inflammatory cellsX10H&E(46) 

Figure1:Histopathological section of liver show normal artitucture of liver.x10 H&E(46) 
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Figure3:Histopathological section of kidney show normal artitucture of  kidney .X10 

H&E(46) 

Figure4: Histopathological section of kidney treated with arsenic show necrosis  and 

inflammatory cellsX10 H&E(46) 
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Figure5:Histopathological section of brain of rat  treated with arsenic show 

degeneration  and necrosis of neoron.X40 H&E(47). 

Figure6: Histopathological section of brain of rat treated with arsenic show vaculation of 

microglia .X40H&E.(47). 
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CHAPTER THREE 

CONCLUSIONS 



 

 

CONCLUSION: 

1. Exposure to heavy metals as general and arsenic as special causes 

common health problems overworld due to drinking of contaminated 

food, air,and water.  

2.  Arsenic is organic, inorganic element distributed innature. 

3. The arsenic is toxic heavy metal than others arsenic compounds. 

4. Arsenic toxicity causes loss of abilityto interact with sulfhydryl groups of 

enzymes and deactivated of some enzyme such as cellular respiration, 

that results in inhibition of Krebs cycle and other enzymes. 

5. The arsenic exposure causes increasing the oxidative stress by inhibition 

of antioxidants and creating  Reactive Oxygen Species,also result in 

damage to kidney and liver tissue. 

6. The main pathological lesion in theliver is vaculation of hepatocyte, 

necrosis,and presence of inflammatory cells. While in kidneys there is 

degeneration of epithelial layer of tubules and degenerative changes in 

brain tissues 
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CHAPTER FOUR 

RECOMMENDATION 
 



 

 

Recommendation: 

1- Decrease uses ofpesticides which contain thearsenic compound. 

2- Decrease uses of drugs and cosmetic materials which have arsenic in 

thetreatment of special diseases. 

3- Decrease the sours of contamination of water and food with arsenic to 

decrease poisoning cases in human and animals.  

4- Make further study on another organ to show changes which occur in artery 

and muscles.  
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